
To: 
Cc: 
From: 
Sent: 

Beeler, Cindy[Beeler.Cindy@epa.gov] 
Albright, David[Aibright.David@epa.gov] 
Basinger, David 
Thur 6/30/2016 6:37:00 PM 

Subject: RE: PNAS: Salinity of deep groundwater in California: Water quantity, quality, and protection 

From: Beeler, Cindy 
Sent: Tuesday, June 28,2016 9:51AM 
To: Basinger, David <Basinger.David@epa.gov> 
Subject: PNAS: Salinity of deep groundwater in California: Water quantity, quality, and 
protection 

Dave-

Recent research paper making the case for protection of deep groundwater aquifers in 
CA, in some of which O&G activities occurring. 

I thought I remembered you used to be in UIC- please pass on to your folks who may 
be interested. 

Significance 
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Groundwater withdrawals are increasing across the United States, particularly in 
California, which faces a growing population and prolonged drought. Deep groundwater 
aquifers provide an alternative source of fresh and saline water that can be useable with 
desalination and/or treatment. In the Central Valley alone, fresh groundwater volumes 
can be increased almost threefold, and useable groundwater volumes can be increased 
fourfold if we extend depths to 3,000 m. However, some of these deep groundwater 
resources are vulnerable to contamination from oil/gas and other human activities. Our 
findings provide the first estimates, to our knowledge, of underground sources of 
drinking water depths and volumes in California and show the need to better 
characterize and protect deep groundwater aquifers. 

Abstract 

Deep groundwater aquifers are poorly characterized but could yield important sources 
of water in California and elsewhere. Deep aquifers have been developed for oil and 
gas extraction, and this activity has created both valuable data and risks to groundwater 
quality. Assessing groundwater quantity and quality requires baseline data and a 
monitoring framework for evaluating impacts. We analyze 938 chemical, geological, and 
depth data points from 360 oil/gas fields across eight counties in California and depth 
data from 34,392 oil and gas wells. By expanding previous groundwater volume 
estimates from depths of 305m to 3,000 m in California's Central Valley, an important 
agricultural region with growing groundwater demands, fresh [ 

Cindy Beeler 
US EPA Region 8, Energy Advisor 
Office of the Regional Administrator 
Tel: 303-312-6204 

CONFIDENTIALITY NOTICE: This e-mail, including all attachments, is for the sole use of the intended 
recipients and may contain Confidential and privileged information. Any unauthorized use, disclosure or 
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copies of this message. 

ED_001000_00000786-00003 


